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NPIC/D-24-70
20 FEB 1970

MEMORANDUM FOR: Deputy Directer of Intelligence

SUBJECT . Proposed Contract with | | 25X1
for a PFower Spectral Density ualiiy
easure Study at a Cest of 25X1

1. This memorandur Tequests approval for the comwit-
ment of funds for a contract. The specific request is
stated in Pavragraph 7.

2. a. The proposed contract deals with a new technigue
for determining ar objective measure of image gquality in
photographic and optical systems. currently within »PIC,
image quality of missions, cptical viewlng eguipment, and
rhotographic reproductiens is assessed largely on the basis
of individual experience and a numerical observatiocn called
resolving power or ground resolution. The resolving power
is ohtained from hrown geometric targets imaged by the
recording system. It is determined by observation of the
spallest recegnizable element of the target and is intended
to reflect overall system ability to image fine details.
“PIC Photographic Evalusticn Reports discuss image auality
in narrative terrs: i.e., good, poor, hetter than, etc.
These reperts alsc present tahles of auxilisary, numerical
data, including resolving power., No attempt is made in
the report to raconcile the image quality criteria beyond
this point:. this is left te the reader to judge in his
narticular context.

b. Use of the systen ground resolution as a quali-
tative indicator of performance is justified with suitable
constraints: however, as a quentitative summary messure cof
merit for technical purposes, it is notericusly inadequate.
Just as horsepower alone is no longer a suitable descriptor
of new car performance, so resolving power is not sufficient
for comparative image evaluation. Neither 1is uniquely
related to the critical variables of the system.

¢. As a consequence, image evaluation is more an
art thaen a science, and & gap exists bhotween subjective
judgenents and the objective nmeasures necessary for systen
specification, deslgn, and quantitative analysis. A step
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toward the solution is the sugmentation of resclutlorn cata
with other systen parameters and thelr experirental corre-
lation with subjective responses. Until this objective is
achieved, iwmage quality evaluatien will remain an esserntially
intuitive, unreliable, ard unnecessarily costly procedure.
This situatien nlaces undue yeliance upon the contracter

and restricts our ability to evaluate his results,

d. Recently, in recognition of the dilemma, a
variety of technigues (e.g., mogulation transfer function,
wodulation detectability response) has been developed to
provide data for desipn, test, and avaluation engineers.
while theoretically sound, the spproxiwaticns, targets,
time, and money requircd to iwplement them have resulted
in little more than sophisticated techniques for estimating
resolving power. As a Tesult, they are not employed by
NPIC., The proposed contract offers a technique that may
overcome these limitations by analyzing the image power
spectrum, This quantity is directly related to the image
concerned. requires no special targets, and can be measurcd
and evaluated using squirment currently under development.

3. a. Lvery image has a power spectrum (i.e., the |
amount of radiant energy at each spatial frequency) that is '
characteristic of its spatial high frequency content--the
more hish frequencies, the better the image definition, the
sharper the edges. Imploying a coherent optical systen,
evaluation of an irmage in terms of its Tower Opectral Density
(¥8D) is an apprcach which overcomes the single nurerical
value problems gsscciated with resolving power--it is twe
dimensional and does not require special targets. The
nermecary soningent is alreadv in opersticn at[ | 25X1

25X1

in connectiocn with the Target ilndexing evice 1n tne NPIG
sutomatic Target Recognition (ATR) program. Thus, it is

niow vessible to investigate the application of PED techniques
to image quality specification without having tc invest

money in more hardware and at the same tire, extend the
utility eof the ATR program.

b. The proposed project will be executed in four
phases over a orc-year period:

e
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(1) opticael system calibration and preliminary
exreriments with known images,

(2) statistical design and software preparatiocn,
{3) experiments with operatlional images, and
{(4) data analysis and report preparation.
At the comnletion of Phase 1, the monthly technical repert
will include a recormendation as to whether or not the work

should be continusd with a detailed justification.

¢. The concept of image quality assessment discussed
in the proposal is based on published research and 1s well

thoupght out; however, it has not been applied in this context.

while there is ro guarantee of success, a positive indication
cones from the performance of the cloud detection device.

The potential payoff is extremely significant; the relation-
ship between objective analysis and subjective judgements of
gyuslity is basic to every aspect of the PI effort. Once
established, it would seve time and money and provide guid-
ance for future developrment efforts., The pronosed contract
is considered to be worth the risk invelved,

d. A comprehensive technical report and appropriate
software will be delivered at the conclusion of the contract.
The report will include detailed precedures for using image
quality assessment programs during routine operation of the
Tarzet Indexing Devics,

4. a. The unsolicited proposal from| |

| offers a unique opportunity te perform

this appLlied researcn in a TXH facility without having fo
pay for the expensive coherent optical system and fllm
handling equipment that would be required of any other
contractor. No other proposals_will be solicited. The
estimatec price of the work is These funds were
vrogrammed as part of the FY-70 bucget.

h. The project has been closely coordinated to
insurs that it will not conflict with the work presently
underway in the ATR program.
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25X1

6. is appropriate: the project 25X1

officer will assign security classifications to the individual
TepoOTLS,

I 1r is requested that the negotiation with[:::;;] 22X ]
| ascribed

for a contract te conduct the program d
at a cost not to exceed be approved. 25X1

25X1

ARTHUR C. LUNDAHL
DHirector
National Photographic Internretation Center

Attachments:
1. Prowosal

-

4. Form 2420

APPROVED: / S/ ' 2 8 FEB 1970

RIS T T
Leputy Director for Intelligence

i oot S

Nate

Distribution:
Orizinal - NPIC/TSSG/SCEPS (After approval)
1 - Bbh1
Z - NPIC/ODir
1 - XPIC/TSSC
1 - NPIC/TSSG/RED

NPIC/TSSG/RED: [2 February 1970) 25X1

CCRET

Approved For Release 2006/11/30 : CIA-RDP78B05703A000200020037-2




